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Foreword 


This memorandum describes a portion of the work being done in 
Code 3180 for the New Submarine Sonar/Fire Control System 


Project Office. 


¢ 


The information contained herein is considered to be useful to 


various groups at NEL concerned with ASW system analysis. 


The author is indebted to Mrs. Peggy Rogers of Computer 
Applications, Incorporated for the computer progremming part of 


the effort. 
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-Introduction 


| Vp common problem in large multichannel correlation detection 
systems is the reduction of the data rate at the output of the 
detectors. This data rate reduction should be accomplished in 
such a way that-.performance is not too adversely affected. A 
simple technique that satisfies this requirement is to employ an 


x) 


"OR" etventeS An "OR" circuit is a multi-input, single-output 


device whose output is always the largest of the inputs. 


The main problem here is not the "OR" circuits themselves but 
the performance of systems in which they are employed. The per- 
formance measure used here is the receiver operating characteris- 
tic (ROC) curves. The ROC curves are the family of curves ob- 
tained from the parametric equations of detection probability and 
false alarm probability. The parameters are signal-to-noise 
ratio, threshold and number of inputs to the "OR" circuit. These 
curves have been tabulated and are given in the two tables at the 


end of the memo. \ 


Detection: Description and Performance 


The correlation detection systems that we are concerned with 
consist of a bank of N linear correlators whose outputs are the 


inputs to an "OR" circuit. This "OR" circuit has a single output, 


the largest of the correlator outputs. The "OR" circuit output 
is thresholded and a detection is said to have occurred if the 
threshold is exceeded during a time interval equal to the time 
resolution capability of the system. It is well known that this | 
time interval is numerically equal to the reciprocal of the sig- 
nal bandwidth, W, in cycles per second. We assume stationary, 


white, Gaussian noise and signal known exactly. 


In the following analysis, we use the notation: 


(a) N is the number of correlators and inputs to the "OR" circuit. 


(b) 48 is the normalized threshold (ratio of threshold to rms 

} output noise voltage). 

(c) & is the normalized signal amplitude (ratic of output signal 
amplitude to rms output noise voltage). i 

(a) D Ve /*, N) is the detection probability at the threshold 
output conditioned on Xand N. 

(e) F b /OQ, N) is the false alarm probability at the threshold 
output conditioned on X= 0 and N. 

(f) Q (4 /«) is the probability that a correlator output is 


greater than the threshold conditioned on &. 


The probabilities (ad), (e) and (f) are related by (see Appendix) 


I- Q (31a) 
/-~Q (310) 


D (3le,n) = I - [«- F310, ni) | (1) 


TT 


. | 
F(610,N) = [- [i - Q¢ale)/ : | (2) 


Clearly, once QR6s /X) is given, the above expressions are readily 


evaluated. This function is the well-known Marcum Q function‘®-") 


(also Rice distribution) given by 


Q(pl«) = Jz cap £2'1], (2) d2 (3) 
fp 


where 


2 


Q(pie) = exp- 2] ' ; i 


Numerical Evaluation 


Equations (1) and (2) above are easily evaluated, provided (3) 
is evaluated. In this section, we will show how the evaluation of 
Q was performed. The zero order Bessel function in (3) is given 

2 (42) k 
re 
IelazZ= 2 ey ee 
kz ( Kk!) 


Substituting in (3), we have 


Q(al«)= wel ) if oF yl 2 'Jdz 


by 


oo 


Ge ‘wpl2 2 az 


p 


ad 


.so0 that Marcum's Q function reduces to 


; 2 
* ; ork ork (<) 
a rS | ‘ie pce — 
eee ae (4) 78 (5) 
Q(slx)- ap 2 - i) i! . 
a ? kzo A=0 “Ne ° 
This equation, together with (1), (2) and (4), are the primary ex- 
pressions of interest and are all that is needed to determine the 
performance of a linear correlation detection system equipped with 


an "OR" circuit. 


The numerical evaluation consists of generating tables of 


both (1) ena (2). Table I is (2) evaluated for N= / Cr)io(tepecUicaliece, 
Fe 108-10 ie ic Cio Yio Cro Pie Cle Jie, 


Table II is (1) evaluated for the same values of N and F and for 
20 log XK = CCINIT. 


Discussion of the Tables and their Intervretation 


In Table I, we have tabulated the threshold in @B as a function 
of the false alarm probability, F, and the number of "OR" circuit 
inputs, N. This threshold is computed from (2). We have printed 
values of 20 log J , the normalized threshold in 4B. The left 
column of the table is the false alarm probability. The notation 


TE ~ 03 for F means that the false alarm probability ie 7 x 10° 


for that row. The integers that head each column indicate the 
number of inputs to the "OR" circuit. For example, if F = 7x 10° 
and N = 5, then the threshold is 11.185 4B. The data from Table I 


are plotted in Figure I. 


In Table II, we have tabulated the detection probability, D, 
as a function of the false alarm probability, F, the peak output 
signal-to-noise ratio, 20 loge and the number of inputs to the 
"OR" circuit, N. The left column is the false alarm probability 
and the column headings are the output signal-to-noise ratio in 
aB. The number of inputs to the "OR" circuit, N, appears in the 
heading. For example, if N = 20, F =7x 10°? = 7 - i, ties when 
the output signal-to-noise ratio is 12dB, the detection probability 
is .551. The data from Table II for the case N = 1 are plotted in 


Figure II. 


In order to determine the input signal-to-noise ratio, the 


processing gain, 10 log QWT, must be subtracted from the output 
(5) 


signal-to-noise ratio - In the example just considered, for W 


= 100 Hz and T = 34 sec., then 10 log 2WT = 20 4B and the input 


signal-to-noise ratio is -8 4B. 


Figure III is a summary of the results in Table II. It con- 


sists of the ROC curves for a 12 4B signal-to-noise ratio when 


N = 1, 10, 100 and 1000. 


Appendix 


The object here is to derive (1) and (2). The probability 


that the N-1 no signal inputs to the "OR" circuit are less than 


Pp is 
[i ~ Qiste] ; 


The probability that the input to the "OR" circuit from the signal 


channel and the N-1 no signal inputs are less than A is 


[i - Qrsta)] | : Qcsiel" 


The probability that at least one of these N inputs exceeds 7 


is the detection probability. 


D(sl4,)= rm fi * Q¢pia)fi = Q¢ete))”” 


(1A) 


Since the false alarm probability is 


F(3l0,N) = D(3le,N)[ 


1 N 
F(G10,N) = / - [1- Q(iol] a 


Substituting (2A) into (1A) gives (1). Further, (2A) is the same 
as (2). 
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Table I 


Thresholds as a Function of False Alarm Probability 


and Number of "OR" Circuits. 
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Table II 


Detection Probability as a Function of False 
Alarm Probability, Signal-to-Noise Ratio and 


the Number of "OR" Circuits. 
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E- 6936 6448 6964 1485 .945 .256 23 6384 647, «579 
ee ee be -53 1124 *435 +190 +171 +200 +239 +2 2 +365 1453 »589 a 
BE-92 +412 +122 "156 6456 «484 1.202 1273 «345 «430 1549 
et ee 7E-g2 999 Ob a is #122 0141 -167 +293 2-254 324 *419 -548 
6E-o2 +986 +995 +108 +425 +459 +184 +232 +298 «385 .494 
5E-99 «973_-982 +073 +107 +432 -164 +249 -273 «358 .466 ie 
4E-g2 “06g 2067 +977 1992 .1412 -142 «185 .245 1.326 .433 
~ ——--.3E=92 +947 +053 +09. «974 «972 «23% «157 .232 »2%Q .393 
gE-g2 0338 +037 +944 +954 +969 094 +124 +474 +244 342 
—-.....1F-92 +918 +021 +025 «932 «942 .958 «983 +122 +181 .257 
GE-g3 «936 £017 "023 «929% +939 1.955 «979 «416 0373 2257 
—---——— BE-g3 «014 +017 $021 «027 +936 -051 +073 +109 +164 .246 
7E-g3 +913 +015 ©019 «924 «933 +046 +968 «402 +155 .234 
Sato 6E-93 +011 +013 +017 +022 «930 +042 +062 +994 +144 «221 
5E-93 +910 +011 *014 «01? +026 +037 +956 +984 +133 +206 
Ps al ea 4E-93 -008 -00% *012 +916 +922 +0932 +949 «974 "120 +489 
; 3E-03 +006 +007 *d19 +013 +018 -027 +041 +055 +195 +169 
2... 2E7G3 +004 +005 +007 +099 +914 +021 +033 +953 +997 +143 
' 1E-o3 +002 +003 +004 +90 -008 +013 +021 +034 +062 +198 
z-~... 9E-94 +902 -un3 +004 +005 -on8 +012 -02n +034 +059 +193 
< BE-g4 +992 +002 0593 +905 +007 +011 +019 +932 +956 +098 
‘ 7E-Q4 +902 -on2 +003 +004 +006 +010 +017 +030 +052 +092 


: 6E-g4 +001 +002 +003 +004 +008 +099 +015 +027 +049 +087 
A... ~.5E794 «901 -002 +002 «903 -005 «O08 +014 «925 +044 +080 
; 4E-04 «noi sont +002 -003 +004 +007 +012 +022 +049 +073 
: 3E-04 +01 O01 +902 +002 -0n4 +006 so1n +019 +034 +064 
‘ 2E-g4 «got soot 001 +002 +903 +005 +008 +015 +028 +053 
3-—~- 1E-94 +no0 N90 +001 -OOL sane -OH3 +005 Olu +019 +039 
: 9E-95 +900 +000 +001 -odt +001 +003 +005 +009 +018 +037 
z____ BE-g5 +000 +900 "001 +001 -o01 -0n? +005 +009 +917 +035 
3 7E-g5 «900 «N00 *u90 +001 +001 +00? +004 -00% +016 -033 
_ 6E-g5 +900 -900 +000 «001 +001 -002 -004 +007 «015 -030 

5E-g5 +000 N00 *090 +001 +001 +002 +003 +007 +013 -028 

dies 4E-95 +000 -900 *900 -000 -O01 -002 «003 +004 +912 +025 
3E-95 +900 +000 ‘000 -90U +001 +001 +002 +005 +019 +022 

a -.-... 2E795 +900 -900 +000 -000 -N01 -001 +002 -004% -008 -018 
1E-95 «000 -n90 ©2900 +090 +000 -001 +001 +003 -005 -013 

9E-96 +000 -Yn0 +390 +090 -000 -001 -Go01 +007 +005 -012 

8E-96 «000 -0N0 +000 +900 +900 +001 «N01 +002 -005 -011 

ne _. 7E-96 «900 +00 *000 +000 +090 +000 +001 +002 -005 +010 
6E-96 +900 +000 ‘090 +000 900 -000 +001 +002 +004 +010 
_....5E796 «900 +000 *J00 -90 +900 -000 +001 +002 -004 -009 ae an 
| 4E-96 +900 +000 "000 -00u +900 +000 +0014 +001 +003 +008 
— .—... E796 +000 +000 *000 -000 +990 -000 +001 +001 +003 -n07 
2E-96 «N90 +900 +000 +000 -000 «COO -f9n +001 +002 +005 

“ 1-96 «900 +000 ©000 «9090 +000 «000 -00n -001 +001 +004 
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E-~o1 +496 «P98 "990 -969 +989 .9984-gont+0001°0001-000 
4 +875 .9560 .987 -9981-0901+0091+0091-000 
BE-92 +662 +782 +883 .952 .986 .9974+9991+0001+0001 000 

7F-92 +642 -766 +873 .946 .984 ©9974 +on01°0001°0001-000 

6E-92 +649 6748 +864 «949 -98, ©9964-9991 00n1-O0n1+000 
__--—.5E-g2 +593 +726 +845 1932 .978 .9964-9991+0001+0001 000 
4E-g2 +564 -699 +826 1.92, .974 .995 9991 +9001°0N91-°000 

= Sees 521 +664 +89 +996 .968 .993 -9991+9001°0091-000 
2E-92 °468 1.644 +7629 «882 .957 +999 -9991+9001°0091-000 

ae gens 1&-g2 +385 532 1695 836 »935 983 *99714+9061+0001 -000 
9E-93 +373 «529 +662 .829 .934 .982 -9971+9001+0091-000 

—__....._ 8E=93 +360 «597 +679 «829 .927 698 -9971-n001+0091-000 
7E-93 +346 .492 +656 .849 -922 .978 -99714+9001°0001-000 

ate EGS +339 _1475_ 2649 «798 948 . 976 -9961.9001-0091-000 
5E-93 6342 «455 «622 1784 1.997? .973 .9954.9001+0091-000 
ve 4E-93 6294 6431 +995 1766 897 .969 .9951.9051-0001-000 
3 SE-g3 .265 1.4914 «569 1745 .883 1.964 .993 -9994.9091-000 
jt 2E-93_ +232 «361 +523 «798 .864 .954 .994 .99%1.9091-000 
1E-93 .483 .299 1.499 1.647 .829 .936 .985 .99%1.9001-000 

aes ; 9E-94 «6476 1.299 ©4949 .637 .843 .932 1.985 »9931.09091-000 
BE-94 +469 .284 +438 ,626 1895 1.929 .9R4 »9924.9091-000 
FE-94 2.161 «279 +425 1.644 1796 .924 .983 .99%4.9091-000 
; 6E-94 «452 .258 .414 $90 786 .949 .98, .9974.9091-000 
J PEGS «4 42 0 B44 «395 584 .773 9am O79 9974 .g9091+000 
? 4E-94 *4314 228 1375 544 .758 .9n46 1.976 +9974 .9091+000 
i SE-g4 6447 16299 +339 1538 1.737 892 .972 .9964.9091-000 
3 2E-o4 «4 +484 «©3147 “592 +796 «875 .966 +9954 -9091-°000 
: 98 +145 6266 1.442 «652 1843 «953 «99 54s0091+000 
2 9E-95 +973 “144 1228 2433 «444 835 954 «999 ©9931-9009 
: a 8E-95 “9? +436 2°79 423 .635 859 ,948 999 9939; .000 
t 7E-95 968 1130 +241 6442 2624 6830 1945 699; 19994 .999 
_ §E-g5 +962 «393 +234 «399 1642 853 .949 199% ©9994 .000 
5E-95 +957 "449 "229 0385 1.597 893 +937 0939 »9994 «999 

4E-95 #952 +197 +205 «367 .579 «799 934 095 ©9993 .g09 

3E-95 “046 +996 "179 *345 »556 .770 «953 «986 -9994 «00 

ee me al 9 +939 +083 +46 +346 °524 eft? 944 0988 ©9993 «000 
1&-95 +929 «964 6436 1269 6469 1794 857 «976 .9981.QQ9 

9E-96 «927 6061 ©1352 6262 ©4464 1.694 .883 1.975 19984 .40g9 

BE- 96 +926 -959 427 6253 -4592 «686 .878 0973 ©9974 .000 
stant EOS. 0924 «956. £29 1946. 4442 677 .873. 972 ©9971 ..900 
6E-96 «623 «952 +116 «237 «439 .666 .867 «979 .9974.090 
—~--—----5Erg6 +6921 1949 6109. 6227 6447. 1654 6859 1957 19974 ,999 
4E-96 6919 6045 +102 «214 +400 «638 «849 6964 .9961.999 

~ =~ BE“96 +916 +6949 1992 6199 1379 6648 1836 696q .9951.990 
2E-96 *914 +034 +084 7478 +354 .589 ©847 958 ©9944.000 
—-—-----1=96 +910 +025..1063 6147 «396 1539 «782 6939 .9991.000 
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‘012 
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©1445 
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*924 
"y22 
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+918 
916 
"014 
‘O14 
“009 
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000 
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000 
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©1465 
©1590 
+136 
*120 
*104 
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991 
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+192 
476 
+160 
*443 
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+965 
*940 
+937 
+934 
"931 
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-998 
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992 
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-9n4 
-093 
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“900 
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©176 
+156 
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+955 
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047 
+043 
+039 
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“O11 
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009 
-09& 
+097 
0902 
“094 
-o93 
“092 
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“002 
“002 
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“O01 
“001 
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-000 
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-090 
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-298 
+289 
+262 
+243 
*222 
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+476 
+149 
418 
+978 
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+969 
“064 
+938 
*052 
+944 
039 
*030 
*020 
019 
017 
“014 
-015 
°913 
“O11 
“014 
“007 
-002 
“004 
“oa4 
-904 
-003 
‘003 
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“002 
‘on2 
‘N01 
0901 
*On1 
‘onl 
“991 
*0903 
“O01 
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“000 
“009 
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a6? 24 


+349 
© 329 
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235 
+254 
©2353 
*202 
+464 
*41° 
"40° 
103 
+974 
*93a 
-974 
“944 
+949 
+954 
+032 
93) 
92° 
©924 
6925 
°023 
017 
“o1¢ 
009 
-009 
-00% 
°007 
“007 
004% 
00% 
004 
*002 
0902 
+002 
+092 
©0902 
*O01 
“O01 
“001 
-001 
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F 1008 1108 1208 13n8 1408 1508 1698 1708 1803 19DB 
1E-01 .680 .796 .892 .956 .987 ,9981.9001.0001.0001.000 

9E-02 .664 .784 .894 .952 .986 ,9971.0901.00931.0991.000 
BE-92 .646 ,769 .875 .947 ,934 .9971,0091,0091,0001,000 
7E-02 .426 ,753 .864 .941 .982 ,9964.0091.0001-0001-.0090 
6E-02 .603 .734 .891 .934 ,979 ,9961.0091.0091.0001.000 
5SE-02 .577 .712 «655 ,926 .976 .995 .9991.0091.0001.000 
4E-02 .545 ,684 .815 .914 .971 .994 .9991,0001.0001.000 
3E-92 .505 .649 .788 ,899 .965 .992 .9991.9001.0091.000 
2E-92 .453 .600 «749 874 .954 ,989 .9981.9001.00091.900 
1F-92 .371 .518 «689 .827 .930 .981 .9971.0001-.0091-000 
GE-Q3 369 «506 +669 (849 .926 1.989 .9971-9001-0091-N00 
8E-03 .347 .492 .6597 ,840 .922 ,.97& .9971.0001.0091.000 
7E-03 .333 1.477 1.6438 ,890 .916 .976 .9961.0091.0091.000 
6E-03 .318 .460 +627 ,788 .909 974 .9961.09051.0091.000 
5E-03 .300 .441 .698 .774 .901 1.971 .9951.0091.0991.000 
4E-03 .279 .417 «585 .756 .891 .967 .994 .9991.0091.000 
SE-03 .254 .383 .555 .731 .876 .961 .993 .9991.0001.000 
2E-03 .222 .349 «514 ,696 .854 ,951 .999 .9991.0091.000 
: 1E-903 .174 .288 «4497 (635 .811 .932 .985 .9931.0091.000 
ae 9E-04 1.168 .279 1.457 .625 ,804 .928 .984 ,9941.0091.000 
2 BE-04 .161 .270 «425 644 .796 .924 .983 .9941.0091.000 
= 7E-94 1453 626g +443 1.692 «787 .9d9 6984 19984 .00H1-ND0 
E 6E-04 .1495 .248 .399 ,588 1.777 (9414 1.989 .9951.0N91.090 
a SE-n4 .435 .235 «383 .572 .764_.907 .978_.,9971.0001.000 

4E-04 1.125 .219 «364 ,552 .748 ,899 .975 .9971.0901.000 

. 3F-04 1.112 .200 «359 .526 .727 ,887 .971 .9941.0091.900 

2E-04 .9095 .176 .307 .49U .696 ,868 .964 .9951.0001.000 
1£-04 .072 ,140 .2>5 ,430 .442 ,834 .95n .992 .9991,000 
9E-05 .069 .135 .2499 (492 .4633 ,828 .948 ,992 .9991.000 
4 8E-05 .066 .130 .241 .442 .624 ,822 .945 .991 .9991.000 
: FE-y5 06962 16124 +233 1.451 1.6143 1.844 1.942 .99n ©9991 .900 
6E-05 .959 .117 .225 ,389 .601 .806 1.933 .939 .9991.000 
5E-05 .9054 .110 .212 ,374 .586 ,.795 .934 .983 .9991.000 
4E-05 .049 .102 .199 ,357 .568 ,782 .928 .987 .9991.000 
3E-05 .044 .092 .183 .335 .545 ,764 .949 .985 .9991.000 
E205 637 «O79 siO2 996.515 , 738 .996 982 .9991,600. 
16°05 .027 «064 «151 .260 .459 .692 ,682 ,974 «9972, 600 
9E-06 .026 .058 1.127 ,254 1.451 ,685 .873 .978 .9971.000 
BE-06 .024 .056 «122 .246 .442 ,677 ,873 .972 .9971.000 
7E-06 .023 .053 «117 .238 1.432 .668 .8468 .970 .9971.000 
6F-06 .021 .050 «111 .229 1.420 1.657 .861 .96A .9971.000 
Pee 1, ee 1046 «405 .949_.497_.644_.8 6955 6996), 

46-96 1018 1042 097 5557 1390 1629 1823 1983 .9982. 096 
See SEO 1 OFS 095 4058 192 376. 666. 8301 957_.9951,.005_ 

ZE“06 .01S8 «032 wd??? 6172 «342 .579 .6y4 1.959 .9941,. 066 
so cerenivcend ROS POF 024 1960 1142 .297 530 «775..996. 6 9991.006 
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204 
+125 
+192 
+123 
eitS 
+101 
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072 
+036 
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+023 
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*019 
0017 
6015 
-013 
+G11 
+008 
.0046 
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-003 
-003 
»003 
+902 
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+002 
~001 
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+000 
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+009 
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£009 
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°032 
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-009 
000 


708 
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-074 
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~001 


8N3 
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039 
6925 
+017 
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6015 
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-013 
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.009 
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-9992 
994 


~987 
983 
6975 
(97% 
BCAA? 
974 
967 
964 
969 
~954 
~946 
«998 
4295 
+924 
947 
912 
994 
.899 
889 
873 
844 
~ 839 
+633 
897 
839 
“844 
+8q9 
e255 
+763 
+724 
1748 
744 
+793 
+694 
+683 
+669 
°654 
+626 
~589 


“Q002"Ongt-o00 
-9994-0001-000 
+9994 69001000 
©9994 «9091-000 
»9994+9091°000 
+9994 .9091-°000 


©6848 .948 .989 .9994.g091-000 


-9991-.9091-000 
9981 .9091+000 
+99714+0091+000 
»-9974+9091-°000 
»9964.9001+000 
+9961+90091°000 
-9954.0001-000 
+9954 +9091+000 
-9944.9091+000 
-99841+60001-000 
991 .9993.990 
»9B7 .9994.900 
1986 .9994.990 
«9B5: .9994.0006 
©9384 .999;.Q90 
-983 .9991.0900 
984 .99B4. H00 
.979 -9981.000 
1976 «9981 .000 
972 .9971.0900 
6962 .9963.990 
eet 
veee e Free 
1954 °9954.9000 
.953 -9944.000 
959 .9944.000 
»9931.-000 
©9991.000 
9991-000 
987.999 
6986 ,999 
6985 999 
6984 .999 
6983 ,999 
198 999 
1985 999 
6978 999 
974 .998 
967 .997 


DETECTION PROBABILITY 
205 308 408 508 6DR 708 8D3 


1105 610% +412 119% +434 +194 +184 
1093 6097 «404 «198 6119 +139 0174 
*984 1987 -0°1 2097 2498 «1426 «457 
0074 .976 «980 .986 .996 «413 +143 
1064 1966 .969 1074 «984 «100 +129 
rO°S «A>o 2958 . 063 «979 sg87_.414 
043 6944 «947 1.954 «959 «973 .998 
(052 .033 -936 .039 .946 «9399 «954 
7022 .925 -924 .027 .933 1.943 962 
1011 -012 «9135 .015 .019 «926 .049 
(019 .010 -012 .013 .017 «924 .Q3S7 
‘009 «009 -910 -012 +015 «922 «935 
-008 .00% -009 .011 +014 -020 -032 
*007 .007 «098 .-009 +012 «O18 +029 
“005 +006 +007 «008 +011 +018 +026 
004 +007 +005 +007 +009 +013 +923 
1003 .00% +904 +005 «007 -011 +0919 
‘002 +902 -n03 +004 -005 -00% +015 
“001 +001 ‘N02 -002 -003 +005 «01g 
‘O01 +001 *G01 +002 +003 -005 +009 
"001 -001 *001 +092 «n03 +004 +009 
‘001 +001 +001 +002 +002 +004 +008 
‘O01 +901 +001 +001 ‘O02 -004% +007 
*001 .001 -001 .001 +002 «003 -007 
“000 -001 +001 -001 +00? -003 -005 
"000 +000 -0014 -O0n1 ‘001 *002 +005 
‘000 -000 +000 -001 -001 +002 +004 
‘000 -000 "000 +000 °001 °001 +003 
‘000 +009 *0N0 -000 +001 +001 +002 
"000 +000 +090 -000 +090 +001 +062 
‘000 -900 +000 -000 -onn +001 +002 
‘090 +000 -000 -000 -Ono +001 +002 
000 +900 «000 -000 +000 «001 +002 
"000 +000 *n00 -000 +000 +001 +001 
000 -000 +000 -000 -0n00 «004 +001 
"000 -000 +000 -000 -Ong +000 +004 
1000 -000 +000 -000 -000 +000 +004 
‘000 «900 -000 -000 +000 -000 +004 
"090 -000 +090 -000 -0n0 «000 +0014 
‘000 +000 +000 -000 -a00 +000 +004 
‘000 +000 -090 +090 -0n0 +000 +000 
‘000 «000 -000 -000 -d00 +000 +000 
"000 «000 +000 +000 -000 +000 +000 
"000 +000 +000 -000 +099 +000 +009 
1000 -000 +000 +000 +00 +000 +009 
000 «000 +990 -000 «O00 «900 «009 


F 1008 1108 1208 4308 14D8 4508 
yEro1 9392 .442 «593 .752 .885 .963 
E~g2 +397 +426 +578 1744 «878 964 
8E-~g2 299 249% +562 «728 .8?9 1.957 
FEepD 6273 +399 +544 «744 »862 1954 
6E-g2 +254 037 1525 2698 «854 «949 
_5E-g2 +234 6348 +592 .679 .839 .944 
4E-go2 "2412 +322 1476 » 656 «RDO4 ates 
ZE-g2 +386 1.292 +444 1.627 »Bo3 .997 
2E~99 456 0255 +49, «587 1776 aoe 
_-...--4E792 +9496 +291 +337 1.529 +724 883 
9E“o3 +440 +194 +328 1.541 +743 -878 
BE-g5 «199 «166 +515 .596 «794 «873 
7E-93 +999 «178 6397 .485 1693 .866 
GE-93 «993 .1469 «294 ,.474 .684 .859 
SE-g3 «986 .158 +289 .458 .666 .849 
4E-93 «978 1.446 1264 1438 .648 .838 
SE~ GS «G69 side s2t4 444 2625 .8a2 
Sn SENS Oe REE ZEST SEL, 8 Te2 5799 
GE-o3 «g42 «989 1477 .3Q7 «S36 .757 
9e=g4_ «94g ¢985 1972 «320 «528_. 755 

BE-94 «938 .982 +4965 1341 «548 .743 

FE-g4 -936 978 1429 2302 599.734 

: GE-94 «934 1973 2192 «291 1496 .?24 
are SE-94. «934 +963 +144 1.279 «484 «742 
4E-94 «928 «963 +1434 1.265 464 .697 
3E-94 925 «956 «422 1.247 1.442 .677 

2E-04 +920 +048 +197 «223 +412 «649 

E94 +945 6936 1985 6486 +352 «6g 0 

E95 +914 «935 +082 «481 +355 1599 

ee BE~95 +943 +933 1079 1479 1347 1584 
TE 95 "012 0314 1975 +469 +338 0574 

6E-95 “912 02? 1074 «462 1o¢ 563 

SE-95 +g44 +027 1097 «454 +316 «55 

aa 4E-95 ‘010 92° +962 °4 495 ‘Sol «534 
SE-95 «998 «922 «995 «433 «284 1544 

_.2E +95 ‘007 +918 1948 118 »269 «485 

1E-95 +905 +014 «957 1.996 1.223 1.438 

FE~96 6905 +913 1035 6993 +217 «435 

BE~96 «904 «012 +054 1990 «211 «423 

FE~96 «6904 +042 1033 «986 +295 «444 

6E-96 «904 «011 +054 «982 0497 1494 

=n 5E-96 «no3 6010 #029 1978 «489 1390 
4E-96 6993 «909 +926 «972 «479 1377 

3E-96 «903 .008 +023 1.965 1467 1359 

| 2E-96 «O02 +007 +020 +058 +454 +335 
ead 1E-96 +901 «005 #015 1.946. +6425 «295 


DETECTION PROBABILITY 


16D8 
~F9% 
»999 
»999 
«994 
~99 

» ORE 
986 
~983 
+979 
»949 
«967 
~965 
96% 
9469 
»957 
«9592 
1946 
~934 
+946 
“912 
+999 
994 
.899 
«895 
834 
.873 
856 
+895 
839 
844 
+647 
8 

“590 
«778 
«763 
+749 
790 
+694 
«686 
+678 


37D3 18N3 4903 


9954 .Q091+000 
:9991.9091-000 
-9994.9091:006 
-9994+9091-000 
9954. 9091°000 
+9994 60001000 
+9984. 9091000 
“3381-0001 °009 
' 1°0091'000 
+9964+9091°000 
*9954+9091°000 
+9954 .0001-000 
+9954 .0001-000 
+9944 .60991+090 
»9934-.0001-000 
1992 .9994.000 
699, .9991.000 
.989 .9991.609 
19B4 .9991.090 
2983 -9994.000 
989 .9984 .000 
©9834 «9983 .009 
6975 ©9984 .090 
+977 «9981 .000 
1975 «9981-000 
6972 ©9971.090 
« 956 9964 .090 
1955 69953 «900 
1953 +9%41-900 
1955 +9941 +000 
1949 699416090 
«944 ©9933 .090 
1942 «9991-0900 
eek eget 1090 
oJ 3 t , re 

L508) ($98 


924 98 

©9O4 984 
BIE 983 
6895 983 
895 989 
1835 985 
879 .979 
1872 .977 


0999 
999 
0999 
0999 
0999 
ot? 
998 
0998 
1998 
0997 


F 


4E-o1 


9E-g2 
BE-g2 
_7E-92 
6E-g2 
SE-g2 
4E-92 
3E-92 
2E~o2 
1E-92 
9E-g3 
__BE-93 
TE-n3 
root 
SE~g3 
4E-93 
3E-93 
2E-93 
1E-93 
9E~94 
BE-G4 
7E-94 
6E-g4 
Se+ns 
4E~-94 
SE-94 
2E-g4 
1E-94 
9E-g5 
8E=95 
7E-95 
6E-95 
5E-95 
4E-95 
SE*9> 
Ze 762 
1E-95 
9Erg6 
BE-96 
7E-96 
6E-g6 
5E-96 
4E~o6 
3E-96 
2E-96 
1E-96 


0DB 


*{ 2 
392 
+982 
“O74 
*061 
054 
0414 
O34 
021 
*010 
‘00? 
008 
“007 
*006 
002 
004 
‘003 
‘02 
001 
-001 
*oo1 
‘O01 
‘O01 
‘001 
-000 
-000 
*000 
*000 
*000 
-000 
*000 
*000 
*000 
*000 
000 
000 
*000 
“000 
*000 
1000 
000 
“000 
*000 
*000 
“000 
#000 


DETECTION PROBABILITY 


208 


©104 
94 
+984 
+9073 
+963 
1923 
+942 
+952 
"021 
"OL 
‘010 
‘00? 
008 
‘007 
*005 
"004 
“003 
"002 
"O01 
“001 
O01 
©0014 
‘00! 
*001 
1090 
©000 
1000 
+000 
090 
“000 
000 
+000 
"000 
“000 
000 
1000 
‘000 
‘000 
“000 
000 
"000 
000 
"0090 
#009 
*000 
*000 


SOB 


‘ 6 
aus 
°085D 
©0725 
©0695 
e024 
-043 
©0335 
“022 
wOit 
“010 
“009 
008 
007 
-ag& 
-00° 
004 
-002 
“O01 
*Oo1 
“001 
“O01 
*001 
003 
°001 
-000 
*000 
*000 
-oo0 
©0900 
°000 
*000 
900 
“000 
-000 
“000 
“000 
“000 
000 
“000 
-000 
“000 
“000 
«000 
“900 
«000 


4D3 
459 
989 
+978 
-967 
-926 
+946 
“924 
*012 
ott 
010 
009 
008 
“006 
*90? 
“004 
“008 
091 
“001 
“001 
‘ool 
“901 
“O01 
“001 
-000 
‘000 
*090 
*9000 
*000 
*000 
*000 
“000 
*000 
-000 
“900 
*000 
“000 
*000 
000 
“000 
“000 
“000 
“000 
*900 
«000 


508 


+116 
-19° 


6DB 


+126 
°115 
+193 
#092 
-0%0 
+068 
+956 
»044 
"031 
017 
016 
0145 
“0138 
-O11 
“O40 
-o08 
*00% 
“005 
003 
“092 
‘002 
“002 
002 
©0002 
‘O01 
‘ool 
“001 
-000 
*o00 
*000 
“000 
*009 
“000 
*000 
“000 
“000 
“000 
“0900 
“000 
“000 
“000 
“000 
“000 
“009 
*0900 
*000 


000 
096 
000 
000 
*00n 
090 
000 
°000 


as. 1008 
1E-o1 +392 
9E-92 "585 
8E-92 1274 
7E-92 6254 
6E-g2 +236 
5E-g2 -236 
4E-g2 .495 
3E-92 oh ae | 
2E-92 +142 


-1E-92 +104 


9E~93 +100 
BE~93 +995 
7E-g3 +989 
6E-g3 +983 
SE~g3 «977 
4E-93 -970 
SE-93 +061 
2E-93 «951 
he +938 

=" 94 re) 4 
BE-p4 eb 


_7TE-94 932 


6E-94 . 3 
ee 0 
4E-94 “925 
3E-Q4 +922 
2E-94 «948 
1E~94 «943 
9E~g5 +042 


_BE=95 +842 


7E-95 +14 
6E-05 +04 

5E-95 +o0 

4E-95 008 
3E-95 +907 
ae705 “006 
1E-95 +004 
SE-06 +908 
8 “96 ‘ 4 
7E~96 aud 
6E-96 903 
5E-O6 +903 
4E-96 «993 


_3E-96 “902 


2E-96 +902 
1&-96 +001 


1108 
2447 
+4o1 
7384 
7366 
0347 
soo5 
-300 
©271 
©235 
184 
+175 
*170 
+163 
0154 
°144 
°133 
+120 
‘103 
+080 
+g7?7 
+073 
*070 
-066 
081 
+956 
050 
043 
©9032 
05} 
*02 

+023 
1026 
°024 
+022 
019 
016 
‘O12 
“O11 
"O11 
"010 
+009 
“an? 
098 
00? 
*006 


1004 


DETECTION PROBABILITY 


1208 


1567 
1552 
+556 
©5148 
6498 
+476 
1459 
+445 
+377 
1314 
1305 
©296 
6285 
1274 
°259 
1244 
©2259 
1200 
1463 
94538 
#452 
+4146 
efoo 
(454 
1122 
iit 
1097 
1077 
“94 
968 
«964 
+989 
1926 
1070 
1943 
1933 
1932 
054 
1929 
1027 
+926 
"023 
024 
"913 


1308 


730 
0748 
«795 
i, 
1674 
«655 
6314 
» 6692 
+564 
0495 
~ 486 
At be’ 
~ 443 
0449 
0438 
0444 
2399 
358 
+397 
»300 
0294 
~282 
+272 
1264 
<a? 
reve 
+2 

192 
+447 
«(62 
456 
©1590 
+142 
6133 
cigs 
-10? 
983 
+9895 
+982 
979 
+075 
“O71 
°946 
*940 
©9053 
#942 


1403 


0874 
~8bS 
~855 
846 
835 
822 
«896 
784 
754 
499 
»694 
682 
+674 
659 
7644 
+626 
602 
569 
S43 
©5993 
496 
«485 
© 473 
659 
0472 
°429 
6394 
342 
6335 
+327 
+349 
+399 
297 
0284 
+267 
+244 
208 
+293 
0497 
"494 
+184 
+476 
+46? 
6455 
+1490 
+416 


15D8 
7957 
0954 
«954 
ater 
Pere, 
936 
~928 
<q? 
“904 
87g 
865 
859 
+852 
844 
835 
»822 
86 
1892 


©4994 
2395 
2 385 
tors 
+359 
+342 
+318 
1279 


1603 17D8 


1603 1908 


~999 .9994.9001- 

£994 (96919081660 
+999 +9994 -9091+000 
-989 .9994.9091+000 
«9B ©9994 .9091°000 
+986 «9984.9091-000 
+984 ©99%4.9091-000 
+98 ©9984.9091+000 
-975 «9974.9001+000 
+964 .9951.9091+000 
+963 69954+9001-000 
+969 +9344 +9091 -000 
+958 «9941 .9001+000 
-955 .9951.0091-000 


©954 «992 
°946 «994 
1939 .989 
998 937 
997 0984 
1953 ©9384 
©899 .979 
894 .978 
~889 .976 
»8Ro «974 
873 2972 
AG, «968 
844 eto> 
+844 1956 
+856 948 
.8 194464 
1735 

FBS. 6 95H 
#75 0 93S 
76S «934 
7747 1924 
+794 «FES 
683 893 
~-676 .889 
+669 985 
+664 +884 
©654 +876 
+649 +869 
+696 ©BSy 
+698 854 
+589 «835 


©9994 .090 
©9991.000 
©9991.000 
-9991.600 
©9984 .000 
©99814.000 
»9981+000 
epeerene 
©9981-9000 
+9981 .099 
99716990 
-99713.090 
+9964 .990 
-9944.000 
-9944.000 
-9931.000 
»9934.000 
+9921.0900 
9311-000 
15691 $39 
987 .999 
198 ,999 
934 999 
9B, 4999 
°979 1999 
6978 .999 
£976 .998 
974 «998 
1974 .998 
967 .997 
1957 6996 


DETECTION PROBABILITY 
308 


203 


“104 


+093 
+983 
19738 
1922 
"042 
1952 
"024 
‘old 
‘010 
1009 
008 
*00% 
10904 
003 
*Q02 
"O04 
“001 
‘oo, 
‘O01 
‘O04 
‘O04 
*g00a 
009 
1000 
"000 
*090 
009 
009 
009 
“000 
#009 
000 
000 
"990 
1000 
"090 
"000 
000 
"000 
000 
+000 
000 
"909 


403 
109 
+998 
+987 
+97? 
+956 
1945 
6934 
"923 
"912 
‘oil 
“910 
908 
007 
9005 
*002 
‘003 
003 
°Qgo1 
“901 
“001 
“onl 
*OO1 
‘oat 
“090 
090 
°000 
000 
000 
000 
“000 
“000 
000 
*000 
“000 
“000 
“000 
000 
“000 
000 
090 
“000 
“990 
“000 
000 


508 


6DB 


*123 


*112 
"104 
+989 
+978 
°0£6 
+994 
+042 
929 
016 
“015 
013 
"012 
CU 
*00? 
008 
*006 
"004 
"002 
*002 
*On2 
*002 
*092 
“O01 
‘dot 
“001 
“NOL 
*000 
“000 
*000 
“000 
*000 
“000 
“000 
‘000 
“000 
*000 
*000 
*000 
“000 
*000 
“000 
"000 
°090 
000 
*9909 


7D8 
©1439 
+127 
"415 
“103 
“O74 
978 
19 $5 
922 
"922 
"020 
“017 
“015 
‘ois 
‘oli 
“009 
“007 
“004 
004 
008 
#0938 
003 
“008 
+09? 
°002 
"003 
“O01 
O04 
O01 
“004 
“oot 
O01 
000 
090 
000 
000 
“000 
000 
000 
“000 
"000 
“090 
“0090 
“000 
009 


8D8 
+466 
6174 
“144 
+428 
*114 
“109 
+969 
#952 
+933 
£034 
926 
“924 
024 
©0918 
“015 
"012 
008 
“90? 
*097 
“004 
“006 
©0905 
004 
004 
*003 
“002 
“092 
*902 
“002 
004 
“O04 
“O04 
“004 
“O01 
“009 
“009 
“000 
“009 
*000 
“000 
“009 
009 
“009 
“009 


F 41908 


‘yEro1 1287 


TE“-02 *272 
“ae «957 
7E~92 #249 
6E-g2 +223 


5E-g2 +294 


4E-g2 +483 
3E-92 +160 
2E-92 +432 
1E-p2 +996 
9E-93 «992 
BE-93 +987 
7E~93 +982 


_6E=93 977 


5E-g3 +071 
4E-93 964 
3E-g3 +956 


4E-93 +934 
GE-G4 +933 
BE-g4 «034 
7E~94 029 
6Erg4 «927 
SE-g4 «925 
GE~ 94 “022 
3E-g4 +920 
2E~94 016 
1&-94 °012 
9E-95 +44 


_ 8E-695 “010 


7E-95 o10 
6E~95 00? 
4E"95 +007 
3E~95 +906 
{E55 “004 
9E~96 ‘004 
BE-96 «093 
FE~96 +93 
6E-96 +903 


5SE-96 +993 


4E-96 “002 
3E-96 «902 
2E-96 ‘002 


11D8 
399 
»383 
2366 
349 
6329 
+398 
7284 
«256 
622i 
*472 
»1 66 
+45? 
6151 
°143 
+134 
+424 
"4111 
»996 
073 
°O71 
+067 
»064 
+060 
+956 
10°L 
+946 
°939 
+029 
028 
+927 
©0259 
“022 
+020 
+0918 
*012 
“Oil 
*010 
“010 
“00? 
009 
“003 
“007 
“004 
“005 


1204 
1547 
+532 
+515 
0498 
0478 
1456 
1439 
1399 
1358 
©297 
°289 
120% 
2 

358 
°245 
1239 
"212 
188 
1122 
s{47 
1142 
6436 
6139 
1122 
114 
"104 
10°G 
074 
+969 
1064 
— 
9 f 
ase 
952 
1044 
049 
051 
«929 
»928 
1927 
©0925 
+923 
1024 
1019 
1014 


1308 


743 
*701 
687 
~672 
655 
636 
-642 
«582 
sada 
«476 
«466 
«456 
0444 
0434 
«445 
0396 
ne Pe 
0344 
+292 
o2R4 
s2i? 
«268 
2258 
DE? 
6233 
0247 
0195 
162 
«157 
*f5e2 
+147 
“149 
133 
*125 
“115 
*102 
+982 
“0f0 
«977 
+073 
*070 
+H 46 
*041 
.054 
+049 


1E-96 +901 «904 +012 «938 


14D8 
~859 
ASL 
843 
+833 
»B22 
+898 
794 
«26? 
.738 
+682 
7676 
«6464 
+653 
0644 
+626 
+698 
-584 
+595 
-496 
- 488 
-478 
»468 
+456 
1444 
©4425 
©4904 
0375 
+327 
©3214 
°343 
+305 
0295 
1284 
+274 
6254 
+232 
497 
+493 
«187 
“4314 
a*%S 
4%? 
1&8 
+44? 
+432 
*110 


DETECTION PROBABILITY . 


15DA 
1952 
«949 
«945 
09464 
e935 
+999 
+920 
999 
-899 
~ 859 
854 
848 
~844 
833 
«893 
-849 
~793 
.769 
,#24 
«747 
«79? 
+700 
-699 
677 
-662 
-642 
643 
256% 
+556 
Sa? 
538 
oo? 
544 
498 
~478 
»459 
0494 
~ 397 
«389 
+389 
sort 
+359 
+346 
324 
«395 
+267 


16D8 


99 

©9R 

2 9RR 
~987 
1 9BA 
0984 
7984 
.978 
9792 
969 
0958 
~956 
953 
959 
0946 
+949 
+933 
oo oy 
899 
2895 
0894 
784 
~8R 

"B75 
864 
0852 
» 833 
“Boo 
«roa 
7 7B 
784 
773 
743 
754 
+734 
744 
+6469 
«663 
+655 
+647 
+637 
+696 
*612 
594 
+548 
+524 


17D% 1608 1908 


©9994 +90 1. 
9994 «091-090 
+9994 +9091+000 
*9994+9091+000 
»994469001+000 
+9984 +9001°000 
-9984-9001°+000 
»9974-9001-000 
+9941+9001+000 
+9944 +9091°000 
+994 .9091-000 
+9934 +9091°000 
1*9001-°000 
Woh tec 
+9991 .000 
9994 .000 
9991-000 
-9991.000 
©9981.000 
-9981.0900 
©9981.000 
‘ages au 
-9971.900 
aoe 
+9971 .990 
»9964.09900 
»9951.000 
9931-000 
9511000 
»9921.000 
9521 +000 
*99514.000 
9901-000 


0993 
«99s 
1994 
-988 
0985S 
~979 
09748 
<97?7 
97H 
«976 
0979 
0969 
965 
958 
0944 
0944 
0944 
0935 
0935 
0934 
0925 
0 94R 
0997 
2885 
278 
873 
RSA 
1864 
»853 
1842 
«825 


7989 
0985 
98 

19Rp 
979 
7977 
+9746 
0974 
©9790 
7989 
0964 
0954 


6999 
~999 
999 
0999 
«999 
999 
998 
998 
1998 
-998 
998 
+99? 
0996 


F 0D8 


1E-o1 +101 
9E-g2 aes 
BE-92 +084 
TEsg2 +974 
6E-g2 +064 


SE 6? «052 


4E-92 +941 
SE-g2 +931 
2E-92 +920 
4E-02 +010 
SE-g3 002 
7E-93 +00? 


5E-93 "n0°2 
4E~g3 +404 
3E~O3 +903 
2E-g3 «ng2 
1E-93 -o01 
GE-o4 «not 
BE-g4 ‘oot 
7E-94 “o01 
6E-g4 «oot 
5E-94 “001 
meena -000 

“04 +000 
2E-04 +00 
1E704 «900 
9E-95 «n00 


_ 8E-05 -a00 


7E-95 +000 
6E-05 +000 
5E-95 +000 
S4E-a5 +o00 


“SE"95 +000 


2E-a5 +000 
1E-95 +o00 
eee "000 
E-96 +o00 
7E“96 +Q00 
6E06 +900 


- 5E-96 +000 


4E-96 000 
3E-95 «G00 
2E-96 «O00 
1E-96 «00 


DETECTION PROBABILITY 


208 


103 
+093 
1983 
+972 
1962 
19022 
1942 
6054 
a21 
"oid 
‘ola 
003 
‘007 
"00% 
"005 
‘oo4 
+003 
"002 
"Oot 
"001 
"004 
‘O01 
‘O01 
‘O04 
+009 
"0090 
900 
10090 
"000 
990 
009 
"9009 
"000 
"009 
"000 
"009 
‘000 
"000 
000 
"900 
"000 
000 
009 
"000 
"000 
900 


308 
19° 
«994 
984 
074 
+963 
+058 
»943 
#032 
"922 
“Oil 
*O10 
00? 
908 
“007 
“90% 
“9a4 
“008 
002 
“001 
*001] 
“N01 
“N01 
“ooi 
*N0) 
*000 
“N00 
*090 
“9900 
000 
“000 
*000 
“000 
*000 
“000 
"000 
“009 
+000 
‘000 
“000 
"000 
"000 
“000 
“000 
«900 
©0909 
“000 


408 
-108 
+097 
.987 
-976 
966 
+935 
+944 
+934 
“923 
“oie 
“gil 
“an? 
“908 
-on? 
*906 
“90°? 
“904 
903 
“adi 
“9914 
=x 
“poi 
“091 
*gol 
*O001 
*090 
“900 
*900 
“000 
“090 
“090 
*090 
*000 
“N00 
*990 
“900 
‘000 
“090 
“900 
“000 
“000 
*090 
“040 
“990 
“000 
“090 


5DR 


*112 
“102 
094 
+089 
»969 
-958 
+047 
+036 
“02° 
-0138 
"012 
*011 
009 
007 
“00% 
“004 
093 
“ane 
“001 
°091] 
“001 
“O01 
*Oo1 
“001 
‘O01 
-000 
-000 
+000 
«000 
“000 
-000 
*000 
‘000 
‘000 
-000 
000 
‘000 
“000 
‘000 
*000 
000 
“000 
“000 
*000 
-000 


608 


*12t 
“110 
©9099 
“QR? 
-076 
-944 
£953 
“O44 
“928 
“0146 
“014 
‘O18 
i ar ie. 
“O20 
“909 
“007 
*006 
-og4 
“002 
“One 
“H02 
*002 
+002 
“O01 
“Oot 
“01 
“O01 
009 
000 
“000 
“000 
“000 
‘000 
*0n0 
“0nn 
“000 
"000 
“000 
“000 
“onn 
“000 
"000 
“090 
“009 
“000 
*000 


+914 «922 +938 
"O12 °029 +0935 
‘ote °o17 +954 
‘00% +914 +926 
-00% -O14 +021 
004 +007 +015 
“003 +007 +014 
“003 -905 +013 
“005 +9006 -012 
-003 -005 -o11 
©902 «gO +010 
-002 -004 .909 
-002 -003 -098 
-001 -003 -006 
-001 +002 -004 
-O01 +902 +0904 
-001 -002 -004 
-001 +004 +003 
°00% «004 +008 
"000 ‘004 +003 
‘000 «004 +0038 
“000 "O01 *002 
*000 -004 -002 
000 000 ‘001 
"000 "O09 +001 
*000 000 +001 
‘000 "O09 *a0t 
“000 *00n +001 
“009 -O00 +001 
“000 *0NO +001 
“00M +0090 +001 
°000 +000 -000 
-000 «000 +000 


DETECTION PROBABILITY 


F 190DB 1108 1208 13b8 1408 15D8 1698 1708 1803 19D8 


g£-91 +276 +384 $53, 1.698 6849 .9467 6989 .999;.g091-000 

G9E-92 +261 +369 +516 .686 -844 1944 «988 .9994.9091-000 

BE-g2 +246 ©352 +509 .672 »832 «949 ~9AR7 -9994.9091°000 

7E-g2 $239 «335 +482 .657 .822 .935 .986 9984 .9091°000 

6E~92 +2492 «345 +462 1.649 «849 «939 -984 -99Fs-Q091-000 

Reed oe 5E-g2 +494 +294 +449 «620g +796 +993. 2985 *99F4 69091000 
: 4E-g2 og 74 «274 8445 2.596 «779 ©9944 «979 -99714+9091-000 
ey 3E-g2 #451 +243 1394 .566 .757 992 976 9974 +Q091°0900 
2E-g2 +425 +210 +344 1525 «724 884 1979 ©9964-Q091-000 

1E-92 +990 +163 +284 146; .668 1.659 .957 .99S4+Q091-090 

GE-93 +986 6457 +6276 1454 *669 «845 .955 -9934-QNn1-000 

BE~g3 +982 +15) +267 «461 1.659 839 1952 «992 19994 .Q09 

7E-93 +6077 6143 +257 6429 1639 1834 1949 2992 .9994.Q00 

6E-93 +972 +135 +246 1446 1.626 6823 .946 19945 .9994.999 

SE-g3 +966 16126 +233 1490 1612 1.843 1944 199%) .9994.090 

4E-03 +959 6146 +219 «382 1.593 .BoQ .934 1.989 ©9994 .000 

3E-Q3 +952 1.104 1201 6359 6579 1782 «998 1.987 .9994.999 

2E-o3 +943 .090 +178 1.325 .537 .757 1.946 1.934 .9994.900 

1E-93 +932 «969 61494 1.279 1.482 1.742 1.892 .977 .998;.090 

9E-g4 19309 6966 +139 1.272 1.473 1.795 .889 .976 1.998; .006 

BE-g4 «928 «963 +134 1.265 1.464 .697 .884 1.975 .9981.900 

7E~94 6927 16960 +129 «256 1.4546 .688 1879 1.974 .9974.090 

6E-94 «925 «956 +122 .247 1.442 .677 1.873 1.972 .9973.9090 

2 SE-94 «923 «952 +1135 1.236 .428 .665 .866 .969 .9974.000 
3 GE-o4 +921 «048 +107 1223 «412 1.649 .856 1.964% .9964.090 
SE-94 2948 1.943 «998 1297 23 

- 2E-g4 «915 +036 +985 1456 
2 1E-o4 -g11 +027 +967 «454 
; 9E-95 «940 ©9026 +965 .45y 2543 1.785 1945 .9924.000 
2__.____SE-g5 «gig +025 +952 «445 «391 «534 .778 .937_.9993.600 
: 7E-95 «a0? 1023 +099 0139 16293 1525 «773 1934 «9941-000 
eee, 6E-95 -008 “022 1978 232 «584 0544 «763 6934 391° 990 
5E~95 -008 6020 8022 «426 1.273 -5g1 «7523 29oh «99, 39 

4E-95 -g07 ©0189 +049 «448 «269 © 485 °749 «924 «988 .999 

3E-05 «006 +016 +943 +199 °244 1.465 «794 «943 «987 .999 
a “00> »-0144 105? 1996 1.323 .438 +790 -991 «984 ,999 
1E&-05 +903 +010 +029 «978 «489 1.392 «658 «879 «979 .999 

9E-96 «003 +009 1027 «975 «484 6385 165, «876 «978 ,999 

8E-96 «903 +909 6025 «972 «479 6377 1644 «87D «977 .998 

7E-96 +903 +003 "G25 «959 «473 «369 «836 «B57 «976 .998 

6E~96 ‘603 -098 "023 «9665 «467 1.359 «696 «863 .974q .998 
—~—---..5E"96 +092 +007 +022 +962 «459 «348 +644 «855 -970 .998 
4E-96 sqa2 +007 ©0209 +958 «454 «335 «699 «846 «97q «998 

ne - 3E-06 ‘902 +0046 1914 0055 6749 0398 «589 «835 «967_.997 
2E-96 +001 +005 8015 +945 «426 «295 «556 «B18 196, 1997 


2 

1 629 .844 .962 .996;.000 
2 899 0895 «955 9951 .090 
6 6559 799 1942 «9991-090 
: 


ob8 


“fol 
094 
+984 
“071 
+061 
"O74 
941 
‘030 
“020 
“010 
“009? 
-a08 
907 
“006 
“002 
‘a04 
‘008 
‘902 
"001 
"a61 
“001 
“001 
“001 
“oat 
“000 
*000 
*000 
“000 
*909 
“000 
*000 
-000 
“000 
“000 
*000 
“000 
“000 
*000 
-000 
*000 
*000 
“000 
“000 
000 
“000 
“000 


“900 
“000 


DETECTION PROBABILITY 


208 


"103 
+993 
+982 
+072 
+962 
6922 
044 
O34 
"024 
‘oll 
*009 
“008 
007 
*006 
1005 
1004 
‘003 
"902 
‘O01 
"O04 
"O64 
‘004 
©0014 
“O04 
©0900 
+000 
*009 
"000 
*009 
"000 
"000 
+000 
009 
"000 
+000 
000 
“000 
000 
*000 
*Q00 
“oon 
009 
*Q00 
“0090 
"900 
‘000 


302 


-in4 
“094 
7984 
073 
983 
“923 
“942 
©9032 
“021 
*013 
*010 
-009 
008 
-007 
-996 
*on4 
‘9038 
"002 
“Nat 
°00i 
-O91 
“Nol 
*001 
“O04 
*000 
-900 
-000 
*000 
*090 
*000 
“000 
*000 
“000 
“000 
-000 
“ace 
-000 
*000 
*000 
*000 
“000 
*000 
*090 
“000 
*000 
“000 


4D3 
"197 
aa 
-976 
+965 
“974 
+944 
-9353 
922 
+912 
*010 
“909 
-908 
“a07 
*906 
“90> 
904 
“002 
“oot 
“001 
“oot 
‘oni 
*OO01 
“O01 
-Q01 
-000 
*090 
“N90 
-000 
“000 
*000 
+090 
“000 
“000 
“0900 
“090 
*090 
“000 
*900 
*000 
“N00 
*oac 
*c000 
+900 
“000 
“000 


5DRB 


6D8 


°1419 
“198 
+997 
+984 
°975 
©0963 
*052 
*040 
+928 
“019 
“014 
“TZ 
“O11 
“C20 
“908 
‘oa? 
“009° 
‘o04 
*002 
002 
“O02 
“002 
‘001 
“Oat 
“O01 
“O01 
“O01 
*000 
“099 
“H00 
“009 
*000 
*000 
“000 
*000 
“000 
*000 
“000 
“009 
*009 
“000 
“000 
“000 
“009 
“000 
"000 


“009 
006 
*000 
«000 
000 
“900 
“009 
“O00 
*9000 
+000 
°09n 
"0900 
“000 
+0900 


893 


rae 


©1444 
"152 
*119 
106 
-0°2 
+978 
963 
+947 
+929 
+927 
*925 
"023 
024 
+918 
+916 
“018 
‘O10 
“007 
“004 
“005 
“095 
#005 
7004 
004 
093 
-002 
“002 
O01 
O04 
“O01 
“O01 
“Out 
“O04 
0914 
“O04 
000 
“000 
“009 
*000 
*009 
*009 
+009 
“000 
‘009 
(099 


DETECTION PRORABILITY 


F 10DB 1108 1208 4308 14DB 15DR 1608 1708 1803 19D8 
‘ yE-01 ©D67 sre het Wa 7686 849 943 ~98R -9954.9091-000 
sas E-g2 +252 «357 65902 1.673 832 .949 «987 .9994.90n1-000 
BE-g2 «237 +34, +486 .659 .823 .936 .986 998s .gn91°n00 
= FE-g2 +224 +323 1468 .644 .843 .934 .984 -9984.9001+000 
6E-g2 +204 +394 +449 .627 -891 «925 -983 .99F4-g091+000 
5E-o2 +486 «284 +427 «497 +786 +948 »98q +9984 +9091°000 
4E-p2 +6466 «269 +402 .583 «769 0998 .978 9974 +-9091+000 
EG e: °444 6233 6374 -553 -746 «896 «974 -99464+9091'000 
2E-g2 +119 +291 +332 .542 +713 «877 .967 «9954-9091 -000 
1&-92 +986 1.455 +273 .448 .656 .843 .954 -9934-9001°000 
9E-93 +981 «149 +265 1.438 .648 .837 .952 .992 .9994.Q99 
_ BE 93. «977 «143 6 S96 1428_ 1638 1639 2949. 9% -9994.000 
FE-93 +972 6136 +247 1446 .627 .823 .946 .994 .9994.090 
_6E-93 6967 1.128 +236 1493 ©6214 1844 1.942 .99%y .9994.Q99 
SE-93 +962 -120 +224 .383 .599 1.894 .938 989 -9991.000 
4E-93 .956 1.110 +210 .370 .581 .794 .932 .98R .9994.990 
SE-03 +9499 1.999 «493 1.347 «557 .773 1.924 «986 .9994.990 
2E-03 «041 .085 «179 1.347.525 .748 1.944 1.953 .9997.000 
FE“9S. «30 .G6o shov 226% 470 <LOD «Bae «ee -9984.000 
9E-4 “925 «962 “i535 «p65 «464.695 .8AS «975 °9984.Q0909 
BE-94 «n27 «959 «428 6255 1452 686 1.878 1.973 .99714.000 
FEA94 «GOS 1956 «425 «94/7 1449 W677 ~B7S «97d -9974.000 
6E~94 +923 «953 +117 «233 «439 .667 1.867 «979 .9974.Q90 
: 5E-94 +921 +049 stig «227 «417 .654 .859 .947 .997;.990 
: 4E-94 69419 6945 +102 1.214 +409 .638 «849 1.964 .9961.999 
SE“ V4 +017 6040 +973 6199 +3389 1648 «837 950 +9951.000 

26-94 +9414 6934 0984 «479 6354 1589 18,7 1953 1994405 
1E-94 aie 028 1068 1148 308 +539 L783 1939 [9994-900 
FES +9g9 +924 yy «4463 +299 6532 6777 1936 «9944-000 
-8E-95 «go% 6023 +999 2439 +292 1523 «77g .934 «9914-000 
2 FE G5 *a08 +922 1924 ELIS »284 544 «763 6934 oy or 000 
. 6E-95 +998 «920 +093 16498 +275 153 «754 1927 1.99%, .999 
SE-p5 ry ae p49 cae 588 1499 1744 .922 .989 5999 
4E-95 «996 +917 +096 .443 +254 .475 «730 1947 .986 .999 
Be Oe “O09 “01s +095 stGo 1235 +455 < 745 999 984 «998 
, uv : 2E-95 “004 913 +935 Ri eae +2192 6497 694 ar? 983 999 
1—&-95 +a93 +009 +927 «974 «482 «382 «648 «B74 1.978 1.999 
9E-06 6003 -009 «025 «972 «478 .375 1.642 «879 .977 .998 
BE-96 +903 +608 +925 «949 +172 «368 +634 «866 «975 .998 
7E-96 +903 +098 +923 ©9066 +467 1.359 1.656 .844 «974 «998 
6E-96 +902 «007 +022 «963 +461 «359 -5476 «BSA 1.973 .998 
eS 5E-06 +902 +907 +024 1959 «453 1339 1695 1849 .974 .998 
4E-96 +902 +005 +019 «98D «445 1325 159, «840 «948 .998 
3E-96 «ng2 «005 +017 .950 «434 1.399 .572 .B28 .965 1.997 
2E-06 «901 +004 +014 .n44 1.421 «286 1.546 1844 «950 .997 
1E°96 .n01..003 +014 .034 1.400 -250 «553 .78y 1949 1.995 


DETECTION PROBABILITY 
F opD8 108 208 308 4D8 SDB 6pDR 7°78 BDR 9DB 


4E-01 <201 -102 *102 +194 +406 «149 +118 +130 +153 493 
9E-g2 9091 +092 +092 2994 +996 «19m +197 +119 +144 +180 
BE-g2 +981 +981 +082 +985 +935 «989 -996 +4107 +129 +456 
a EGS gd 40729072 0675. 5978 2078 +985 2976 +416 «952 
6E-92 +061 +061 1052 +063 +963 «068 +973 +934 +103 +137 
SE-p2 +951 +051 +092 +952 +954 +057 +962 +972 +0% +122 
AC" 2 =044 <O41 “O41 +942 +994 +946 «54 +977 N78 ~496 
ae 3E~92 +030 +031 '051 +0$2 +33 +035 +039 +947 +964 «9538 
2E-92 +020 +021 ‘021 +921 +922 -024 +927 +933 +945 +059 
1E-92 +010 -010 "019 +0414 +014 +012 +015 +019 +928 +946 
9E-~93 +909 +009 "009 +040 +910 +011 +013 «01% +926 +043 
en BE~g3 +908 +098 +008 -o0% +009 +010 +012 «044% #024 +040 
7E-g3 +907 +007 +007 +008 +0908 +009 +011 +914 +022 +937 
6E~93 +906 +096 +005 «007 +007 «O08 +009 +013 +029 +034 
SE-93 +905 +005 '005 +00> +905 +007 +008 +011 +017 +031 
4E~n3 +p04 +904 00% «0% +005 *G0% «on7 -009% 015 +927 
3E-g3 «n03 +003 '003 +9093 +904 +004 +005 +007 +012 +023 
sxe 2E-93 «p02 +002 1002 +002 +no2 -on3 +an4 +00% -O1n +019 
1—€-o3 +001 +001 '001 +001 +001 +002 -on2 +003 -0n6 +013 
9E-94 +01 -OoL +004 +001 -004 +001 -On2 +003 -006 -o12 
BE-94 +o01 O01 "9014 -001 *ON1 -On1 +002 -00% «005 -O11 
FE-g4 «oot «GOL ‘001 +Q01 *ONL +001 +092 +093 +005 -O10 
6E-94 «901 «Nol *001 +901 +001 +001 +001 +002 +004 +010 
SE-94 «O01 «001 +004 «901 «N01 .091 +001 +002 «094 «009 
4E-94 +000 -cn0 "000 -009 «001 -001 -Oni +002 +003 +008 
3E-04 «000 -000 «000 .n0U «N00 .001 -003 +001 +003 -n07 
2E-04 -n00 -000 -000 .nnv -0N0 -000 -9n1 -004 -002 .095 
1E-94 +100 -000 *-000 -009 -090 +000 -00n -001 +004 -004 
9E-95 +900 +000 +000 -N0U +900 -000 -000 +001 -On14 -nO3 
BE-95 -000 +000 *U00 -900 +090 -000 -900 -091 +001 +003 
7E-g5 +900 +000 +000 «900 +000 -0nn +O0on +001 -004 -003 
6E-y5 -000 «H00 *000 -o0u +000 -000 -90n -00¢ +0014 +003 
5E-95 +000 -000 *'000 +000 +900 +000 ‘000 +000 +004 +002 
4E-95 «900 -000 +000 -000 -090 -000 -00nN -009 +0041 +002 
3E-95 +900 +000 *'000 -000 +000 -000 +000 +000 +001 +002 
2E-o5 +900 G00 *U00 -00uU +000 -000 «f0n +000 +001 +001 
1E-o5 +000 +000 *U00 +000 +090 +000 «non +009 +090 +0014 
9E~06 +900.+0n0 "000 +090 *N00 +000 +On0 -090 +000 +001 
BE-96 +900 +000 "000 +000 +900 +000 -O5M +000 0M +01 
7E-96 +900 +000 *000 +900 «190 +090 -ann -09N +000 +001 
6E-06 +000 +000 "000 -000 +900 +000 «Hon +000 +009 «001 
SE-g6 G00 +109 #000 «O00 +000 -O0N «oan +000 *00n O94 
4E-96 +900 +000 +000 +900 +090 -000 -090 +000 «089 +001 
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